Structural determinants of the melanocortin peptides required for activation of melanocortin-3 and melanocortin-4 receptors.
The melanocortins are peptide products of proopiomelanocortin post-translational processing that, among other functions, are thought to influence cognition. Recently, we isolated genes encoding two human melanocortin receptors, the melanocortin-3 receptor (hMC3R) and the melanocortin-4 receptor (hMC4R), which are expressed primarily in brain. We undertook the present studies to examine the structural features of melanocortins that determine activation of these two receptors. For our studies we expressed the coding regions of the hMC3R and hMC4R genes in Hepa cells using the eukaryotic expression vector CMVneo and examined the generation of intracellular cyclic 3',5'-adenosine monophosphate in response to stimulation with various melanocortins. Our findings indicate that the core heptapeptide sequence common to most of the melanocortins (amino acids 4-10 of adrenocorticotropic hormone [ACTH]) is the primary determinant for activation of hMC3R but, in addition, tyrosine2 is necessary for maximal response. Activity of hMC4R is heavily dependent on proline12, but full activity also requires a contribution by tyrosine2. These findings may provide insight into the development of targeted ligands for the brain melanocortin receptors.